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Abstract: This study aims to analyze the adoption of Integrated Farming Systems (IFS) using the Technology–

Organization–Environment (TOE) framework. IFS integrates agricultural, livestock, and aquaculture practices 

to support sustainability and improve household livelihoods. Using a quantitative approach, data were collected 

from farming households in Sumberagung Village, Sleman, Yogyakarta, and analyzed using Partial Least 

Squares Structural Equation Modeling (PLS-SEM). The results show that the TOE model effectively explains 

91.7% of the variance in IFS adoption. All three components—technology, organization, and environment—

significantly influence the implementation of IFS, with technology having the strongest effect. These findings 

suggest that advancing agricultural technology, strengthening organizational capacity, and improving 

environmental support are essential for promoting sustainable farming practices. 

Keywords: Integrated Farming System, Technology–Organization–Environment (TOE), sustainable 

agriculture, adoption model, PLS-SEM, rural development 

 
1. Introduction 

Waste is still the main problem facing Indonesia. Referring to data from the National Waste Management 

Information System of the Ministry of Environment and Forestry (KLHK), the number of waste piles reaches 

19.5 million tons per year, with the most waste in the form of organic waste reaching around 12.7 million tons 

per year of which around 23.45% of the waste is unmanaged. This unmanaged waste will usually be buried with 

soil or flow through rivers to the sea. Unmanaged waste will have various adverse impacts such as reducing the 

value of cleanliness and beauty, causing flooding, and reducing environmental quality (air pollution, soil and 

water source pollution). If accumulated, the aforementioned impacts will cause various health disorders such as 

cancer, liver function disorders, kidney disorders and neurological disorders. 

The results of an exporatory study conducted by previous researchers with the leadership of the 

Environmental Agency concluded that the Tamanmartani landfill owned by the Sleman local government as a 

waste disposal site is currently insufficient. The existence of a waste sorting machine that has been used is not 

effective in solving the waste problem, because the waste pulp produced has not been absorbed into the 

community again. This machine was made because of the large pile of waste in Indonesia due to waste that has 

not been sorted properly based on its type, including problems related to the accumulation of waste in landfills 

whose area is currently increasingly limited. The waste sorting machine is able to sort 10 tons of waste and 

produce at least 2.5 tons of organic waste pulp per day. 

Currently, the problem of the Taman Martani Sleman Landfill is related to the difficulty of utilizing all 

the waste pulp produced optimally. Most of the waste porridge is only used for maggot feed because the process 

is easy and cheap and there is a lot of duck feed and there is still a lot left. Actually, the results of the waste 

processing process in the form of organic waste pulp can produce economic added value where the maggot can 

be used as animal feed that is able to increase egg production productivity and improve fiber quality, if used as 

organic fertilizer will produce high-quality fertilizer (Sugandini et al, 2023). However, to utilize 2.5 tons of 

waste pulp, at least 500 kg of maggot is needed. Of course, this will require additional investment, especially 

related to land, considering that 20 kg of maggot requires at least 66m2 of land. The special purpose of this 

research is to develop the results of research that has been carried out by researchers on the use of waste pulp 

into SNI standard organic fertilizer in the actual environment, so that the research results can be beneficial to the 

community and improve community welfare. The results of research related to waste slurry resulting from the 

sorting of waste into organic fertilizers that have been carried out previously show good data. All the 

composition of the mixture of waste pulp with livestock manure, Trichoderma and magot shown in table 1 

shows values that are in accordance with SNI standards. 
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Table 1: Results of testing organic fertilizers made from waste pulp and enrichment with magot, Trichoderma 

and livestock manure. 

 
Source: Research results from Sugandini, Saidi, Ambarwati, Sugiharto, Kundarto (2023) 

 

II. State of the Art 
Environmental problems have threatened life in many countries. One of the factors causing global 

warming in addition to environmental degradation is the generation of waste (Tan et al., 2021). Effective waste 

management is positioned as a sustainable solution to reduce and combat the negative impacts of climate 

change. Countries around the world are struggling to improve household waste management (Azevedo et al., 

2021). The uncontrolled pressure of large amounts of garbage accumulation causes household garbage sorting 

behavior to receive considerable attention (Li & Wang, 2021). Many countries still struggle with waste 

management systems (Campitelli & Schebek, 2020). Waste has become one of the most severe problems in 

urban Indonesia (Sekarningrum et al., 2020). Waste is a crucial problem in an environment where poor 

management can have an impact on socio-economic, health, and environmental problems. (Cao et al., 2021). 

The pile of accumulated waste encourages all parties to develop waste management that encourages people's 

behavior to sort and produce waste into organic fertilizer and recycle.  Axsen et al. (2012) define pro-

environmental technology as any technology that consumers perceive to have pro-environmental attributes. Pro-

environmental behaviors are beneficial to the environment, such as recycling and minimizing waste production. 

In two studies, Kim et al. (2020) found that consumers prefer to use technology in household waste reduction 

campaigns. Therefore, consumers are willing to use and adopt technological devices in the context of pro-

environmental actions. Manika et al. (2021) emphasize the importance of analyzing actual technology adoption 

behavior in future research.    

 

1. Adoption Readiness 

This study seeks to analyze the adoption of household waste management. Previous research has 

shown a high relationship between behavioral intentions and pro-environmental behavior (Ates, 2020; 

Nguyen et al., 2019). The regular use of a waste management system (WMS) to sort waste must be part of a 

sustainable lifestyle to condition the appropriate use of waste for the environment. Axsen et al. (2012) define 

pro-environmental technologies (PETs) as "any technology that consumers perceive to have pro-

environmental attributes. WMS itself is one example of PET that can be used to encourage beneficial 

behaviors for the environment such as recycling and minimizing waste production. Pro-environmental 

intentions do not always succeed in producing eco-friendly behaviors (Nguyen et al., 2019); Wang et al. 

(2020). The UTAUT2 model from Venkatesh et al. (2012) is a theory that is considered comprehensive to 
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analyze the adoption of technology. In this theory, behavioral intent can predict actual behavior. Venkatesh 

et al. (2016) and Berger & Wyss (2021) explain that the application of the UTAUT2 model requires a 

change in the understanding of technology in certain contexts. This study intends to adopt WMS, and the 

adoption behavior is the use of WMS in daily life. 

 

2. Technology - Organization - Environment (TOE) Framework 

The conceptual framework proposed in this study is the Technology-Organisation-Environment 

(TOE) model introduced by Tornatzky and Fleischer (1990). According to the TOE approach, a company's 

decision to introduce new technology is influenced by technological, organizational, and environmental 

factors. Some literature has explored the adoption of innovative technologies by combining the TOE 

framework with innovation diffusion theory so as to explain the theory of innovation diffusion from an 

organizational perspective that focuses more on the impact of internal and external factors (Chiu et al., 

2017). The TOE framework was also used by El-Haddadeh (2019) to analyze the adoption of innovation 

dynamics in cloud computing in SMEs by observing the perception factors of senior managers, information 

technology capabilities, risk perceptions, and barriers to adoption. TOE is used as a basis to ensure the 

process of confirming innovations through the identification of organizations in adopting technological 

innovations (Kim, 2015). The TOE framework is useful in investigating various innovation contexts, such as 

e-commerce, e-business, and entrepreneurial resource planning to estimate the information technology 

readiness of SMEs (Awa et al., 2017). The TOE framework has also been used in general as a theory to test 

the adoption of technology in SMEs (Sabi et al., 2017; El- Haddadeh, 2019). TOE has also proven to be the 

framework of choice for understanding technology adoption (Sugandini et al., 2018, 2019), and the value 

creation that comes with new technologies (Makame et al., 2014).   

 

3. Technological Context 

The technology context focuses on internal and external technologies that are beneficial to 

organizations that discuss the technical knowledge needed to apply social media (Matikiti et al., 2018). The 

technology context represents the set of technologies available for companies to adopt. The decision to adopt 

a technology depends not only on what is available in the market but also on how compatible it is with the 

technology that a company already has (Tornatzky and Fleischer, 1990; Jeyaraj et al., 2006). Technological 

factors are widely studied by researchers using the diffusion theory of Rogers (2003). Innovation diffusion 

theory and TOE have also been commonly used in recent years in the field of information technology, such 

as the adoption of websites, mobile technology, and the adoption of the internet in small and medium-sized 

trades. There is a lot of literature that explores the use of innovative technologies by combining the TOE 

framework with the theory of innovation diffusion. TOE can explain the theory of innovation diffusion 

(Rogers 2003) from an organizational perspective and focus on the influence of innovation diffusion due to 

internal and external factors (Chiu et al., 2017). 

 

4. Organizational Context 

He, Wang & Zha (2014) stated that research on social media in small businesses is fundamental and 

needs to be studied further (Kim et al., 2013). The emergence of social media makes it easier for small 

businesses to acquire resources that are dominated by large companies (Kim et al., 2013). SMEs have the 

opportunity to compete outside of the market they currently have (He et al., 2014). Information technology 

helps SMEs to cut costs by improving their internal processes, faster communication with customers, and 

distributing their products better online. The main benefits of adopting I.T. include reducing costs, increasing 

productivity, improving system integration, providing a collaborative environment, and improving overall 

competitiveness. The findings of the MacGregor & Vrazalic (2005) study show that the lack of technical 

skills and knowledge about I.T. as well as the high cost of implementing I.T. are significant barriers to e-

commerce adoption (El-Gohary, 2012). Ifinedo (2011) found that what causes SMEs to be reluctant to 

embrace internet and e-business technologies due to management's commitment/support and external 

pressures is a significant predictor of I.T. acceptance. 

 

5. Environmental Context 

The business environment is a major force that can encourage or hinder organizations from adopting 

innovation (Rogers, 2003). The external environment is the arena in which the organization conducts its 

business. Two central environmental pressures in the implementation of household waste management are 

the pressure due to the lack of acidity of the landfill, and the pressure from the accumulation of waste that 

needs to be addressed immediately. Another important factor is the level of national infrastructure and 

government involvement in encouraging the adoption of household waste management (Azevedo et al., 
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2021). On the other hand, the lack of regulatory support has a significant effect on the adoption of Sutter's 

(2012) technology. 

 

The adoption of Integrated Farming Systems (IFS), which combines agriculture, livestock, and 

aquaculture in a synergistic manner, is influenced by various internal and external factors. The Technology–

Organization–Environment (TOE) framework provides a comprehensive lens to examine these determinants. 

Technological factors such as system compatibility and ease of use can enhance adoption by reducing 

operational complexity. Organizational factors, including leadership, resource availability, and knowledge 

capacity, are critical in enabling decision-making and implementation. Meanwhile, environmental aspects such 

as government support, market access, and regulatory pressures can either facilitate or hinder the adoption of 

IFS. Based on the TOE model, the following hypotheses are proposed:   

 

H1: Technological factors have a significant positive effect on the adoption of Integrated Farming Systems. 

H2: Organizational factors have a significant positive effect on the adoption of Integrated Farming Systems. 

H3: Environmental factors have a significant positive effect on the adoption of Integrated Farming Systems. 

 

 
Figure 1: Conceptual Framework in Research on Integrated Agricultural Management 

 

III. Research Method 
This study explores the implementation of an Integrated Farming System (IFS) to achieve two main 

goals: zero emissions in agriculture and sustainable household livelihoods. Using a quantitave approach, the 

study focuses on households in Sumberagung Village, Moyudan, Sleman, an area suitable for IFS 

implementation. Loehlin (1998) states that the minimum sample size required to reduce bias in all types of SEM 

estimation is 200. Data were collected through direct interviews, and analysis was conducted using Structural 

Equation Modeling with SmartPLS. Model testing included hypothesis testing, causal relationship analysis, and 

goodness-of-fit evaluation. The results are interpreted based on significance levels to assess the effectiveness of 

IFS in improving environmental outcomes and household livelihoods. 

 

IV. Discussion 
The outer model evaluation aims to assess the validity and reliability of each construct. The analysis 

includes loading factor values, Cronbach’s Alpha, Composite Reliability, and Average Variance Extracted 

(AVE). The results show that all indicators across the constructs have loading factor values above 0.70, 

indicating a strong contribution of each indicator to its respective construct. For instance, indicators E1–E3 for 

Environment range from 0.926 to 0.941; indicators IFS1–IFS4 for Integrated Farming System range from 0.923 

to 0.931; indicators O1–O3 for Organization range from 0.931 to 0.942; and indicators T1–T3 for Technology 

range from 0.930 to 0.939. These results confirm a strong convergent validity for each construct.  Furthermore, 

the values of Cronbach’s Alpha and Composite Reliability (CR) for all four constructs exceed the recommended 

threshold of 0.70. Specifically, Environment scored 0.927 (Alpha) and 0.954 (CR), Organization scored 0.929 

and 0.955, Technology scored 0.925 and 0.953, and Integrated Farming System scored 0.944 and 0.960. These 

values indicate a high level of internal consistency reliability.  

Additionally, the AVE values for all constructs are well above the minimum threshold of 0.50, with the 

highest being 0.875 for Organization and the lowest still strong at 0.857 for IFS. These AVE values confirm a 

strong level of convergent validity.  In terms of explanatory power, the R Square value for the Integrated 

Farming System (Y) is 0.917, with an adjusted R² of 0.916. This indicates that the combination of Technology, 

Organization, and Environment constructs explains 91.7% of the variance in the adoption of the integrated 

farming system. This is considered a very high value, demonstrating that the model has a strong predictive 
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capability in this research context.  Overall, the outer model testing results confirm that all constructs in the 

TOE framework are valid and reliable, and significantly contribute to explaining the implementation of the 

Integrated Farming System. Therefore, the model is suitable to proceed to the inner model evaluation, which 

tests the relationships between latent variables. 

 

 
Fig. 1. Hypothesis Testing 

 

The hypothesis testing in this study evaluates the influence of the Technology (X1), Organization (X2), 

and Environment (X3) variables on the Integrated Farming System (Y). The evaluation is based on the original 

sample coefficient (path coefficient), t-statistics, and p-values, with a significance threshold of p ≤ 0.05.   

The results show that Technology (X1) has a positive and significant effect on the implementation of 

Integrated Farming System, with a path coefficient of 0.346, a t-statistic of 5.927, and a p-value of 0.000. This 

indicates that technology is the strongest predictor among the three variables, meaning that the ease of use, 

accessibility, and perceived benefits of technology play a crucial role in encouraging farmers to adopt integrated 

farming practices.  

Organization (X2) has a significant and positive impact, with a path coefficient of 0.294, a t-statistic of 

4.719, and a p-value of 0.000. Although slightly lower than the others, this result confirms that internal 

organizational readiness, including skills, labor availability, and support from family or farmer groups, 

contributes meaningfully to the successful implementation of integrated farming systems.  

The Environment (X3) variable also has a significant positive effect on the Integrated Farming System, 

with a path coefficient of 0.340, a t-statistic of 5.588, and a p-value of 0.000. This suggests that external 

environmental support—such as government policy, market access, and community support—significantly 

influences the adoption of integrated farming. Overall, all three hypotheses are supported, and the findings 

highlight that technology, organization, and environment are all critical and statistically significant factors in 

determining the adoption and success of integrated farming systems. 

Based on the conceptual framework proposed in this study, the Technology–Organization–Environment 

(TOE) model introduced by Tornatzky and Fleischer (1990) serves as a theoretical foundation to explain the 

adoption of integrated farming systems. According to the TOE approach, the decision to adopt a new technology 

is influenced by technological, organizational, and environmental factors. This study’s findings confirm that all 

three components significantly affect the adoption of integrated farming systems, with technology having the 

strongest effect, followed by environment, and then organization. These results are aligned with previous studies 

that have integrated the TOE framework with the diffusion of innovation theory to explore both internal and 

external influences on innovation adoption (Chiu et al., 2017; Kim, 2015; El-Haddadeh, 2019).   

In the technology context, factors such as ease of use, perceived usefulness, and compatibility with 

existing farming practices play a critical role in driving the adoption of integrated farming. This supports 

Tornatzky and Fleischer’s (1990) view that available technology and its perceived benefits shape adoption 

decisions. The organizational context, which includes internal readiness, skills, and support within farming 

groups or households, also positively influences adoption, although to a slightly lesser extent. This is consistent 

with Ifinedo (2011), who emphasized the importance of managerial commitment in adopting innovations. 
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Lastly, the environmental context, including government support, market accessibility, and social pressure, 

significantly contributes to adoption. This reflects Rogers' (2003) perspective on external forces and is further 

supported by studies such as Azevedo et al. (2021), which highlighted regulatory and infrastructural roles in 

innovation diffusion. In sum, the TOE framework proves to be a robust model for understanding the 

multifaceted influences behind the successful adoption of integrated farming systems in rural communities. 

 

V. Conclusion 
This study concludes that the Technology–Organization–Environment (TOE) framework is a valid and 

reliable model for explaining the adoption of Integrated Farming Systems (IFS). The outer model evaluation 

confirms that all constructs—Technology, Organization, and Environment—demonstrate strong reliability and 

convergent validity, as indicated by high factor loadings, composite reliability, and AVE values. The structural 

model shows that 91.7% of the variance in IFS adoption can be explained by the three TOE factors, indicating a 

very strong model fit.  Among the three components, technology has the most substantial influence on IFS 

adoption, followed by environmental and organizational factors. This finding highlights the importance of 

accessible, compatible, and easy-to-use farming technologies, while also recognizing the role of supportive 

environments (e.g., policy, infrastructure) and internal organizational readiness (e.g., skills, leadership). The 

TOE framework thus offers a comprehensive understanding of innovation adoption in agriculture and can guide 

future interventions to promote sustainable farming practices. 

 

References 
[1]. Al-Dailami, A., Ahmad, I., Kamyab, H., Abdullah, N., Koji, I., Ashokkumar, V., Zabara,B. (2022). 

Sustainable solid waste management in Yemen: environmental, social aspects, and challenges. Biomass 

Conversion and Biorefinery. 1–27. https://doi.org/10.1007/s13399-022-02871-w 

[2]. Ates, H. (2020). Merging theory of planned behavior and value identity personal norm model to explain 

pro-environmental behaviors. Sustainable Production and Consumption. 24, 169–180.  

https://doi.org/10.1016/j.spc.2020.07.006 

[3]. Axsen, J., Tyree Hageman, J., & Lentz, A. (2012). Lifestyle practices and pro- environmental 

technology. Ecological Economics. 82, 64–74. https://doi.org/10.1016/j. ecolecon.2012.07.013 

[4]. Azevedo, B.D., Scavarda, L.F., Caiado, R.G.G., & Fuss, M. (2021). Improving urban household solid 

waste management in developing countries based on the German experience. Waste Management. 120, 

772–783. https://doi.org/10.1016/j. wasman.2020.11.001 

[5]. Bamberg, S., M¨oser, G. (2007). Twenty years after Hines, Hungerford, and Tomera: a new meta-

analysis of psycho-social determinants of pro-environmental behaviour. Journal of Environmental 

Psychology. 27 (1), 14–25. https://doi.org/10.1016/j.jenvp.2006.12.002 

[6]. Berger, S. & Wyss, A. M. (2021). Measuring pro-environmental behavior using the carbon emission   

task.   Journal   of   Environmental   Psychology.   Volume 75, 101613.  

https://doi.org/10.1016/j.jenvp.2021.101613 

[7]. Bolderdijk, J. W., Steg, L. (2015). Promoting sustainable consumption: the risks of using financial 

incentives. Handbook of Research in Sustainable Consumption. Editors: In Thøgersen, Journal Reisch. 

Pp. 328–342. https://doi.org/10.4337/9781783471270.00033 

[8]. Botetzagias, I., Kevrekidou, M., Malesios, C., Jones, N. (2020). Exercising social control in PAYT (Pay-

As-You-Throw) violations: the role of subjective evaluations and social capital. Waste Management. 

105, 347–354. https://doi.org/10.1016/j. wasman.2020.02.020 

[9]. Campitelli, A., Schebek, L. (2020). How is the performance of waste management systems assessed 

globally? A systematic review. Journal of Cleaner Production. 272 (122986)  

https://doi. org/10.1016/j.jclepro.2020.122986. 

[10]. Cao, Y., Chaiwan, A., & Chaiboonsri, C. (2021). The Effects of Industrialization and Economic Growth 

on Sustainable Development Decoupling in China. Review of Integrative Business and Economics 

Research, Vol. 12, Issue 3 103. Pp. 103-118. Donmez-Turan, Aygul., & Kiliclar, I, E. (2021). The 

analysis of pro-environmental behaviour based on ecological worldviews, environmental training/ 

knowledgeand goal frames. Journal of Cleaner Production. 279 (2021) 123518.  

https://doi.org/10.1016/j.jclepro.2020.123518 

[11]. Gupta, R., Hirani, H., Shankar, R. (2023). Sustainable solid waste management system using technology-

enabled end-of-pipe strategies. Journal of Environmental Management. Volume 347, 1 December 2023, 

119122.https://doi.org/10.1016/j.jenvman.2023.119122 

[12]. Kim, J., Rundle-Thiele, S., Knox, K., Burke, K., Bogomolova, S. (2020). Consumer perspectives on 

household food waste reduction campaigns. Journal of Cleaner 



International Journal of Latest Research in Engineering and Technology (IJLRET) 

ISSN: 2454-5031 

www.ijlret.com || Volume 11 - Issue 07 || July 2025 || PP. 109-116 

www.ijlret.com                                                         115 | Page 

[13]. Production. Vol 243, 118608 https://doi.org/10.1016/J.JCLEPRO.2019.118608. Li, W., Wang, J. (2021). 

Household waste management in Shanghai and its implications for the second-tier cities in China. 

Journal of Cleaner Production. 321, 128980https://doi.org/ 10.1016/j.jclepro.2021.128980. 

[14]. Maki, A., Burns, R.J., Ha, L., & Rothman, A.J. (2016). Paying people to protect the environment: a meta-

analysis of financial incentive interventions to promote proenvironmental behaviors. Journal of 

Environmental Psychology. 47, 242– 255. https://doi.org/ 10.1016/j.jenvp.2016.07.006. 

[15]. Manika, D., Antonetti, P., Papagiannidis, S., & Guo, X. (2021). How pride triggered by pro-

environmental technology adoption spills over into conservation behaviours: a social business 

application. Technological Forecasting and Social Change. 172, 121005.  

https://doi.org/ 10.1016/j.techfore.2021.121005. 

[16]. Messina, G., Tomasi, A., Ivald&i, G., & Vidoli, F. (2023). Pay as you own' or 'pay as you throw? A 

counterfactual evaluation of alternative financing schemes for waste services. Journal of Cleaner 

Production. 412. 137363. https://doi.org/10.1016/j.jclepro.2023.137363 

[17]. Naranjo-Zolotov, M., Oliveira, T., & Casteleyn, S. (2019). Citizens' Intention to Use and Recommend E-

Participation: Drawing upon UTAUT and Citizen Empowerment. Information Technology and People.  

https://doi.org/10.1108/ITP-08-2017-0257.  

[18]. Nguyen, H.V., Nguyen, C.H., & Hoang, T.T.B. (2019). Green consumption: closing the intention-

behavior gap. Sustainable Development. 27(1), 118–129. 

https://doi.org/10.1002/ SD.1875. 

[19]. Park, S. (2018). Factors influencing the recycling rate under the volume-based waste fee system in South 

Korea. Waste Management. 74, 43–51. https://doi.org/10.1016/j. wasman.2018.01.008 

[20]. Pierini, V.I., Mazzeo, N., Cazenave, M., & Semmartin, M. (2021). Waste generation and pro-

environmental behaviors at household level: a citizen science study in Buenos Aires (Argentina). 

Resources, Conservation and Recycling. 170, 105560 https://doi.org/10.1016/j. resconrec.2021.105560 

[21]. Pujara, Y., Govani, J., Patel, H. T., Pathak, P., Mashru, D., & Ganesh, P. S. (2023). Quantification of 

environmental impacts associated with municipal solid waste management in Rajkot city, India using 

Life Cycle Assessment. Environmental Advances. Volume 12, 100364,  

https://doi.org/10.1016/j.envadv.2023.100364 

[22]. Scott, I., de Castro Neto, M., Pinheiro, F.L. (2021). Bringing trust and transparency to the opaque world 

of waste management with blockchain: a polkadot parathread application. Computers & Industrial 

Engineering. https://doi.org/10.1016/j.cie.2023.109347 

[23]. Seacat, J.D., & Boileau, N. (2018). Demographic and community-level predictors of recycling behavior: 

a statewide, assessment. Journal of Environmental Psychology. 56, 12–19.  

https:// doi.org/10.1016/j.jenvp.2018.02.004. 

[24]. Sekarningrum, B., Yunita, D., & Suprayogi, Y. (2020). Strengthening of Community Participation in 

Waste Management. Review of Integrative Business and Economics Research, 9, 286-294. 

[25]. Skumatz, L.A. (2008). Pay as you throw in the US: implementation, impacts, and experience. Waste 

management. 28 (12), 2778–2785. https://doi.org/10.1016/j. wasman.2008.03.033 

[26]. Starr, J., Nicolson, C. (2015). Patterns in trash: factors driving municipal recycling in Massachusetts. 

Resources, Conservation and Recycling. 99, 7–18. https://doi.org/10.1016/j. resconrec.2015.03.009 

[27]. Steg, L. (2016). Values, norms, and intrinsic motivation to act proenvironmentally. Annual Review of 

Environment and Resources. 41, 277–292. https://doi.org/10.1146/ANNUREV-ENVIRON-110615-

085947. 

[28]. Stern, P.C. (2000). Toward a coherent theory of environmentally significant behavior.Journal of Social 

Issues. 56 (3), 407–424. https://doi.org/10.1111/0022-4537.00175 

[29]. Suryanarayana, A (2022). Perceived Social Support and Emotional Competence: An Empirical Study. 

Review of Integrative Business and Economics Research, Vol. 11, Issue 1, pp. 63-85. 

[30]. Taleb, M.A., Al Farooque, O. (2021). Towards a circular economy for sustainable development: an 

application of full cost accounting to municipal waste recyclables. Journal of Cleaner Production. 280, 

124047 https://doi.org/10.1016/J.JCLEPRO.2020.124047 

[31]. Tan, X., Zhu, K., Meng, X., Gu, B., Wang, Y., Meng, F., Liu, G., Tu, T., Li, H. (2021). 

[32]. Research on the status and priority needs of developing countries to address climate change. Journal of 

Cleaner Production. 289, 125669 https://doi.org/10.1016/J. JCLEPRO.2020.125669 

[33]. Timlett, R.E., Williams, I.D. (2008). Public Participation and Recycling Performance in England: A 

Comparison of Tools for Behaviour Change. Resource Conserv. Recycl. 52 (4), 622–634.  

https://doi.org/10.1016/j.resconrec.2007.08.003 



International Journal of Latest Research in Engineering and Technology (IJLRET) 

ISSN: 2454-5031 

www.ijlret.com || Volume 11 - Issue 07 || July 2025 || PP. 109-116 

www.ijlret.com                                                         116 | Page 

[34]. Varela-Candamio, L., Novo-Corti, I., García-´Alvarez, M.T. (2018). The importance of environmental 

education in the determinants of green behavior: a meta-analysis approach. J. Clean. Prod. 170, 1565–

1578. https://doi.org/10.1016/J. JCLEPRO.2017.09.214 

[35]. Venkatesh, V., Thong, J.Y., Xu, X. (2012). Consumer Acceptance and Use of Information Technology: 

Extending the Unified Theory of Acceptance and Use of Technology. MIS Quarterly. 157–178.  

https://doi.org/10.2307/41410412 

[36]. Vorobeva, D., Scott, I. J., Oliveira, T., Neto, M. (2022). Adoption of new household waste management 

technologies: The role of financial incentives and pro- environmental behavior. Journal of Cleaner 

Production. 362. 132328. https://doi.org/10.1016/j.jclepro.2022.132328 

[37]. Wang, S., Ji, C., He, H., Zhang, Z., & Zhang, L. (2021). Tourists' waste reduction behavioral intentions 

at tourist destinations: an integrative research framework. Sustainable Production and Consumption. Vol. 

25, 540–550. https://doi.org/10.1016/J.SPC.2020.12.010 

[38]. Wyss, A. W., Knoch, D., & Berger, S. (2023). When and how pro-environmental attitudes turn into 

behavior: Journal of Environmental Psychology. Volume 79, February, 101748.  

https://doi.org/10.1016/j.jenvp.2021.101748 

[39]. Yau, Y. (2010). Domestic waste recycling, collective action and economic incentive: the case in Hong 

Kong. Waste Management. 30 (12), 2440–2447. https://doi.org/10.1016/j.wasman.2010.06.009 

[40]. Zimmerman, M.A. (1995). Psychological empowerment: issues and illustrations. American Journal of 

Community Psychology. 23(5). 

https://link.springer.com/article/10.1007%252FB F02506983 


